). The time, intensity, and frequency of herbivore attack are also important factors governing plant responses (e.g., Jameson 1963 , Kulman 1971 During the course of the experiment we removed weeds and grasses appearing in the plots. Moreover, the birches were occasionally watered during the driest part of the summer.
Measurements of birch height and biomass
In October 1988 (before the treatment of T birches, but after leaf-fall and cessation of growth) we measured the height of six randomly selected birches in each plot and noted whether they were still alive. These six birch? es were selected from among the 12 birches growing in the center ofthe plot in order to exclude birches that had been exposed to slightly different growing condi? tions around the outermost part of the plot. 
Definitions
The ability ofthe plant to compensate for tissue loss, as defined here, can be divided into three response types. "Overcompensation" was considered to have occurred when a damaged plant produced more bio? mass than undamaged conspecifics. "Equal compen? sation" and "undercompensation" were considered to have occurred when damaged plants produced equal or less biomass, respectively, compared with undam? aged plants. In some studies the term "partial com? pensation" has been used (e.g., Belsky 1986) to describe damaged plants that produce more new biomass than undamaged ones, but not enough to fully compensate for the tissue loss.
Statistical analysis
Mean values of height and biomass for the six se? lected birches within each plot were used in the statis? tical analyses. There were two control plots per density treatment in each block, but for the statistical analysis a mean value of the duplicates was used.
To assess the degree to which treated plants compensated for tissue loss during different years, we cal? culated the relative height growth per year of birches in the different treatments. Relative height growth was A randomized-block ANOVA design (no interaction term between block and treatments) was used to evaluate the effect of density and treatment on plant growth characters. For within-year, pairwise comparisons we used Tukey tests. For comparisons of growth characters between years, paired-sample / tests were used. The data fulfilled the requirement of homoscedasticity but deviated slightly from normality. However, minor deviations from normality will not affect the validity of the analysis (Zar 1984) . Due to an accident with a lawn mower, three plots were excluded from the analysis.
Results

Effects ofsimulated topping and defoliation
At the first measurement of plant height in October 1988 (before the birches had been subjected to any simulated herbivory) no difference in height was found between plots that later belonged to different herbivory-treatment groups (Table 1; Fig. 1 One growth period (growing season) after the first simulated herbivory treatments (October 1989), sig? nificant differences in height were found among treat? ments (Table 1 ). The D (defoliated) birches growing at the H (high) density were significantly shorter than T (topped) or C (control) birches at corresponding density (Tukey test, P < .001; Fig. 1) . Furthermore, the T birches growing at the L (low) density were significantly taller than D or C birches at the corresponding density (Tukey test, P < .05). In the other density classes, T birches did not differ significantly in height from C birches.
After two growing seasons and two herbivory treat? ments (October 1990) there were even greater differ? ences in height between treatment groups (Table 1; Fig.   1 ). Regardless of density, D birches were shorter than C and T birches. T birches at L densities were still taller than C birches at the same density (Tukey test, P < .01).
There were also differences in shoot and root biomass between the birch groups in October 1990 (Table   1) . At all densities the shoot and root biomass were lower in the D birches than in C and T birches (Tukey test, P < .05; Fig. 2 ). T birches had more root and shoot biomass than C birches at the L density (Tukey test, P < .01). However, at the two higher densities no difference in root or shoot biomass could be detected between T and C birches (Tukey test, P > .05). None ofthe plants died during the experimental pe? riod.
Effects of single and repeated herbivory
To test whether the compensatory ability of birches decreased when damaged a second time we compared the relative height growth in 1989 and 1990. T birches compensated for height loss to approximately the same degree both years (paired / test, P > .05; Fig. 3A) . By contrast, D birches compensated better for tissue loss during the first growing season (1989) than during the second one (1990) (paired / test, P = .007; Fig. 3B ).
Effects of intraspecific competition
An effect of plant density on height growth had already become apparent by the first height measurement in 1988 (after one growing season, but before the simulated herbivory treatments; Table 1 (Table 1; Fig. 1) , and after the 1990 growing season the height ofthe C birches differed significantly among all density treatments (Tukey test, P < .05), with birch? es tallest in the low-density plots and lowest in the high-density plots (Fig. 1) . In addition, for the Cbirches the shoot and root masses were higher in the L-density plots than in the M-and //-density plots (Tukey test, P < .01; Fig. 2) .
In 1990, but not in 1988 and 1989, there was a significant interaction between treatment and density ( Table 1 is not an adaption to herbivory, but rather reflects an inadvertent growth release of no adaptive value, there is no longer any reason to assume that overcompensation will always result in increased fitness. In fact, because overcompensation reduces stored reserves (Belsky 1986 ) this response might even, during some circumstances, turn out to be fatal to the plant.
